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ATE-SESAME V: 25-mb SOUNDING DATA 

by 
1 Meta E. Sienkiewicz 

Texas A&M University 
College Station, Texas 

Luke P. Gilchrist 
University of Tennessee Space Institute 

Tullahoma, Tennessee 

2 

3 Robert E. Turner 

Huntsville, Alabama 
NASA Marshall Space Flight Center 

1. Introduction 

In the spring of 1979, NASA participated in six Atmospheric 
Variability Experiment - Severe Environmental Storms and Mesoscale 
Experiments (AVE-SESAMJ3). The dates, observation times, and data reports 

for each of these experiments are listed in Table 1. A more complete 

listing of all of NASA's previous Atmospheric Variability Experiments 

(AVE) is given by Williams, et al. (1980b). The present report contains 

data for the fifth AVE-SESAME experiment (20-21 May 1979). 

This report is primarily a data document containing rawinsonde data 

taken at National Weather Service and special stations during AVE-SESAME V 

(20-21 May 1979). A description of the data processing method, together with 

the FORTRAN program for computing soundings and an error analysis'have been 

presented by Fuelberg (1974). Error estimates from Fuelberg's report are 

presented in Section IV. 

weather, selected satellite photographs, and summaries of severe and 

A description of the synoptic conditions, observed 

'Research Assistant 

Research Assistant 

3Chief, Environmental Applications Branch, Atmospheric Sciences Division, 
NASA/MSFC 
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unusual weather events compiled from teletype reports are presented in a 

separate report entitled, "A Preliminary Look at AVE-SESAME V Cmducted 

on 20-21 May 1979." 

data report. 

That report is being printed concurrently with this 

2. The AVE-SESAME V Experiment 

Twenty-three National Weather Service stations and twenty special 

rawinsonde stations participated in the AVE-SESAME V experiment. A list 

of these stations is presented in Table 2, and their locations are shown 

in Fig. 1. Soundings were taken at nine times: May 20, 1979 at 1200, 

1500, 1800, and 2100 GMT, and May 21, 1979 at 0000, 0300, 0600, 0900, and 
1200 GMT. Most of the special rawinsonde stations took a tenth sounding 

between 2100 GMT and 0000 GMT in addition to the nine regular times. 

The station locations are the same as in the AVE-SESAME IV 

experiment. National Weather Service stations in the South Central United 

States formed a large-scale network, within which the special stations 

in Oklahoma and Texas formed a storm-scale network. 

3. Discussion of Basic Data 

3.1 Collection of the Data. Raw data from each rawinsonde station 

were collected by the National Severe Storms Laboratory (NSSL), Norman, 

Oklahoma, and forwarded to the Atmospheric Sciences Division, NASA 

Marshall Space Flight Center (MSFC), Alabama. After initial processing, 

these data were forwarded to Texas A&M University where complete soundings 

were computed using the university's Amdahl 470/V6/V7B computers. 

3.2 Methods of Processing. The procedure used to compute the soundings 

is that used for previous AVEh and is described by Fuelberg (1974). 

keypunched data were checked for errors by calculating centered differences 

on the input data. Additional checks include centered differences on 

computed winds and checks on lapse rates of computed temperatures and 

dewpoints. 

storm-scale networks, and time cross sections were analyzed for each 

station. 
information and appropriate corrections made. 

All 

' 

Constant-pressure charts were plotted for the large-scale and 

Suspected errors were checked with the original strip chart 
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Table 2. Rawinsonde s t a t i o n s  p a r t i c i p a t i n g  i n  t h e  AVE-SESAME V experiment. 

S t a t i o n  N u m b e r  -cation 

Nws S t a t i o n s  - 
229 (CKL) 
232 (EVE) 
235 (JAN) 
240 (LCH) 
247 (GGG) 
255 (VCT) 
260 (SEP) 
261 (DRT) 
265 (MAF) 
270 (ELP) 
327 (BNA) 
340 (LIT) 
349 (UMN) 
353 (OKC) 
363 (AMA) 
365 (-Q) 
433 (SLO) 
451 (DDC) 
456 (TOP) 
469 (DEN) 
532 (PIA) 

562 (LEF) 
553 (OMA) 

Centervi l le ,  
Boothville, LA 
Jackson, MS 
Lake Charles, LA 
Longview, TX 
Victoria, TX 
Stephenvi l le ,  TX 
b e l  Rio, TX 
Midland, TX 
El Paso, TX 
Nashville,  TN 
L i t t l e  Rock, AR 
Monett, MO 
Oklahoma City,  OK 
Amarillo, TX 
Albuquerque, NM 
Salem, IL 
Dodge City,  KS 
Topeka, K S  
Denver, CO 
Peoria,  1L 
Omaha, NE 
North P l a t t e ,  NE 

Special  

020 (ADA) . 
021 (LTS) 

023 (CHE) 
024 (CHK) 
025 (CDS) 
026 (CSM) 
027 (EMC) 
028 (FSI) 
029 (GAG) 
030 (HEA) 
031 (HEN) 
032 (HNT) 
033 (TVY) 
034 (MTV) 
035 (OUN) 
036 (SEL) 
037 (SHM) 
038 (SUD) 
039 (SPS) 

022 (CAN) 

S t a t i o n s  

Ada, OK 
Altus,  OK 
Canadian, TX 
Cheyenne, OK 
Chickasha, OK 
Childress ,  TX 
Clinton Sherman, OK 
Elmore City,  OK 
Ft.  S i l l ,  OK 
Gage, OK 
Healdton, OK 
Hennessey, OK 
Hinton, OK 
K T W ,  OK 
Mountain V i e w ,  OK 
Norman OK 
Se i l ing ,  OK 
Shamrock, TX 
Stroud, OK 
Wichita F a l l s ,  TX 
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365 

a. 

1 
s>z.: I 

03’ i 
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rn 
23 

b. Special rawinsonde stations 

Fig. 1. Location of rawinsonde stations participating in the AVE-SESAME 
V experiment. 
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The final data set of the Am-SESAME V experiment consists of data 

Thermodynamic computed at each pressure contact and at 25-mb intervals. 

quantities were computed at each pressure contact, while winds were 

computed from the available 30- or 60-s interval angle data by means of 

centered finite differences, and subsequently interpolated to each 

contact or 25-mb level. 

The following procedures were employed in the processing of these 

data. These procedures differ from those described by Fuelberg (1974). 

(1) Humidity values, including dew-point temperatures, were 
0 0 computed only at temperatures above -40 c; at temperatures below -40 C, 

humidity values are missing and are indicated by a field of nines 

(i-e., 99.9). Moisture values were computed if the relative humidity 

exceeded 1%. If the value was below 1%, it was set equal to 1% and used 

in the computation of other moisture variables. 

(2) Winds based on low elevation angles are denoted by asterisks. 

but greater than 6O, while two 0 One asterisk denotes angles less than 10 

asterisks denote angles less than 6 . Caution must be exercised in the 
use of data at low elevation angles since it is subject to rather large 

rms errors. 

0 

( 3 )  Wind direction and speed were determined for 25-mb levels by 

interpolating contact values of the u- and v-components. 

In processing the data, only those corrections were made that were 

known to be valid or were provided by NSSL. 

4. Discussion of Sounding Data 

4.1 Accuracy Estimates. Estimates of the rms errors in the wind and 

thermodynamic quantities of the AVE-SESAME V data are the same as those 

for all previous AVEk and are given by Fuelberg (1974). 

estimates for thermodynamic variables are presented in Table 3 .  

The error 

The rms errors for wind speed and direction are difficult to describe 

since they are a function of tracking geometry and other factors. 

rms errors for winds (speed and direction) computed at 30-s intervals 

(based on the worst geometric tracking configuration) for 10 and 40 degree 

elevation angles are presented in Table 4. 

at pressure contacts and at 25-mb intervals is greater than that stated for 

Maximum 

The accuracy of the wind data 
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Table 3. Estimates of the rms errors in thermodynamic quantities of 
Am-SESAME V. 

Parameter Approximate RMS Error 

Temperature 

Pressure 

0.5OC (Fuelberg's value is l0C) 

1.3 mb from surface to 400 mb; 
1.1 mb between 400 and 100 mb; 
0.7 mb between 100 and 10 mb. 

Humidity 10 percent 

Pressure Altitude 10 gpm at 500 nb; 
20 gpm at 300 mb; 
50 gpm at 50 mb. 

Table 4. Estimates of rms errors in Am-SESAME V wind data. 

RMS errors (m s-') in speed rms errors (deg) in direction 
Pressure 10 deg el. 40 deg el. 10 deg el. 40 deg el. 

700 
500 
300 

2.5 
4.5 
7.8 

0.5 
0.8 
1.0 

9.5 
13.4 
18.0 

1.3 
1.8 
2.5 

, 
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the 30-s winds because of the added smoothing and interpolation performed. 

In addition, the errors stated for the 30-s wind were maxima for the 

stated conditions. 

4.2 Tabulated Data. An example of Am-SESAME V contact data is 

given in Table 5, with the explanation of column headings in Table 6. 

The first line of data for the time 0.0 minutes is surface data. A 

series of nines is used to indicate missing data. 

in the upper right-hand corner are the number of pressure levels computed, 

the minimum pressure obtained (mb), and an angle identifier with the 

value 0 for 30-s angle input and 1 for 1-min angle input. The contact 

and 25-mb data are available in paper form or on magnetic tape fromthe 

Space Sciences Laboratory, Atmospheric Sciences Division (ES841, George 

C. Marshall Space Flight Center, Alabama 35812. 

The three numbers 

The contact data interpolated to 25-mb intervals are presented in 

Appendix I. The column headings are identical to those used for the 

contact data and are described in Table 6. The soundings are arranged 

by station number and appear in ascending order by time for each station. 

National Weather Service stations are presented first, followed by 

special stations. The first line of each sounding is surface data, 

followed by data from 1000 to 25 millibars (or to termination) successively. 

For the 25-mb levels where the pressure is greater than the surface 

pressure, missing data (nines) are indicated for each quantity. This is 

also done for 25-mb levels above the sounding termination point. 

A listing of those soundings that were missing or were terminated 

before completion is given in Table 7 along with the reason for early 

termination. 

4.3 Soundings with Abnormal Characteristics. Sounding data collected 

during the AVE-SESAME V experiment were generally found to be of good 

quality following processing and rigorous error checking. Nevertheless, 

some discrepancies were observed in some soundings which may have resulted 

from undetected errors. In most cases these discrepancies were observed 

in computations of geopotential height. A list of these soundings along 

with an explanation of the questionable data for each sounding is presented 

in Table 8 .  

in Appendix 11; they should be carefully considered before use. 

These soundings interpolated to 25-mb intervals are presented 

It should 



9 

! 

I 

3 

2 v) 

W 
rn 

I 
W 
3 
4 
k 
0 w 
ld 
4J 
ld a 
M 
C 
.rl 
Td 
C 
1 
0 
03 

W 
0 

0) 
r( a 
E 
lu 
X 
w .  

u-l 
P) 
rl 
P 
(d w 

c 

W 
X 

c 
U c 
U 

W O O O O C ,  

@ C Q C ~ -  
...... 

N n 
0- 

0 

rn - 0 O n o ~ ; O  ...... 
U O - N ~ Q  - ri N rd N N 

o o c . 0 0  ..... 
l n a c m C  
N N N N C I  

o n 0  

r? rr ci 
... 

0 - 6  

o Q o ry F L c r1 N n c o v: 

0 0 0 r 0 0 C O O O O O O C O 9 e o  

m n n n n r ? n < ~ r * r o ~ r e r 1 0  
.................. 
n d VI Q C C c) - F 0 C C 0' Q 0 

1'1 111 
c a  

( Z W  
Y I  e s 
z IU 
T O  

o w  
w t l w  
111 7 n 
n w a  a c  
> r m  m m  

9 a T  

* ... 



10 

a 
01 
3 
C 
-d u 

V 
!2 

rn 
aJ 
4 
P 
cd 
E-c 

L 111 

c If 
- 0  
W 
I 

v a  
N b C  

r - m c  m e n  
m a s  
00.u 

... 



11 

* I,( m 
K S  a 

O O O O O O O O O O O O  ............ 
e * C O O - C N * O O Q  
- 0 O O O ~ O W h F h Q  
N N N N - - d - - - - -  

O O O O O O e O O  

m \ ~ n o ~ o - m v )  
O O O O O O O ~ ~  

......... 
--e.. 

0 0 0 0 0 0 0 0 0  ......... 
m in 0 e FI N N - 
N N N N N N Y N N  

e o s r n n n e e  

a al 
3 
E 
d u c 
0 u 

I 



12 

w 0  
0 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 c 0 0 0 0 0 0 0 0 0 0 0 0 0  * ............................ 
IUQ N O C ~ - ~ C ~ - ~ U ~ - ~ ~ ~ ~ ~ V I ~ O ~ - V I N ~ C O -  
w r  m ~ c c c ~ ~ Q ~ ~ ~ V I n ~ e a ~ n n n n ~ ~ N I - - r  a 



3.3 

Table 6. Explanation of column headings of tabulated sounding data for 
the AVE-SESAME V experiment. 

TIME (MINI Time after balloon release. 

CNTCT Contaot number& 

HEIGHT (GPM) Height of corresponding pressure surface in 
geopotential meters. 

PRES (MB) Pressure in millibars. 

TEMP (DG C) Ambient temperature in degrees Celsius. 
NOTE: An asterisk indicates that time from 
release and/or temperature were linearly 
interpolated. 

DEW PT (DG C) Dew-point temperature in degrees Celsius. 

DIR (DG) Wind direction measured clockwise from true 
north and is the direction from which the 
wind is blowing. 

Scalar wind speed in meters per second. 
NOTE: 
ties are based on an elevation angle that is 
between loo and 6O. A double asterisk indi- 
cates that the elevation angle is less than 6O. 

An asterisk indicates that wind quanti- 

The E-W wind component, positive toward the east 
and negative toward the west. 

The N-S wind component, positive toward the 
north and negative toward the south. 

POT T (DG K) Potential temperature in degrees Kelvin. 

E POT T (DG K) Equivalent potential temperature in degrees 
Kelvin. 

Mx RTO (GM/KG) Mixing ratio in grams per kilogram. 

RH (PCT) Relative humidity in percent. 

RANGE (KM) Distance balloon is from release point along a 
radius vector. 

Direction toward balloon measured clockwise 
from true north. 
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Table 7. Soundings missing or terminated before completion (100 mb) in 
AVE-SESAME V. 

11 

Last 
Station Date/GMT Explanation Pressure 

Coded (mb)  

Ada, OK (020) 20/2100 
20/2200 
21/0000 
21/0 300 
21/0600 
21/0900 

Altus, OK (021) 20/2100 
21/0300 

Canadian, TX (022) 20/2200 

2 1/0 30 0 
21/0600 
21/0900 

Cheyenne, OK (023) 20/1500 
20/1800 
20/2100 
21/0000 
21/0300 
2 1/0600 
21/0900 
21/1200 

Chickasha, OK (024) 20/2100 
21/0000 
2 1/0 3 00 
21/0600 

Childress, TX (025) 20/1500 
20/2200 
21/0000 
2 1/0300 

Clinton-Sherman, 
OK (026) 

Elmore City, 
OK (027) 

21/0300 
21/0600 

20/2100 
21/0000 
21/0300 
21/0600 
21/0900 

Ground equipment failure 
Balloon burst 
Icing 
Balloon. burst 
Balloon burst 
Icing 

Balloon burst 
Balloon burst 

Slow ascent aborted to 
make next release 
Balloon burst 
Fading signal 
Balloon burst 

Plight equipment failure 
Lost signal 
Flight equipment failure 
Lost signal 
Icing 
Missing sounding 
Terminated 1 contact too soon 
Fading signal 

Power failure 
Missing sounding 
Balloon burst 
Icing 

Lost signal 
Balloon burst 
Balloon burst 
Icing 

Icing 
Balloon burst 

Icing 
Forced down by rain 
Balloon burst 
Balloon burst 
Ground equipment failure 

243 
769 
455 
153 
162 
774 

555 
135 

186 
622 
292 
127 

139 
227 
273 
296 
742 

102 
595 

814 

180 
639 

565 
681 
215 
517 

- 

- 

282 
143 

458 
713 
12 3 
148 
179 

s 
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Table 7. Soundings missing or terminated in AVE-SESAME V, continued. 

Last 
Station Date/GMT Explanation Pressure 

Coded (nib) 

Ft. Sill, OK (028) 

Gage, OK (029) 

Healdton, OK (030) 

Hennessey, OK (031) 

Hinton, OK (032) 

Mountain View, 
OK (034) 

Norman, OK (035) 

Seiling, Ok (036) 

20/2100 
20/2200 
21/0600 
21/0900 

21/0300 
21/0600 

21/0000 
21/0300 
21/0600 

20/2100 
20/2200 
21/0300 
21/0600 

20/1200 
20/1800 
20/2100 
21/0000 
20/0300 
21/0600 
21/0900 

29/1200 

20/2100 
.2 l /OOOO 

20/1800 

21/0300 
21/0600 

2 1/90 00 
21/0300 
21/0600 
21/1200 

Balloon burst 
Balloon burst 
Balloon burst 
Fading signal 

Icing 
Icing 

Icing 
Balloon burst 
Balloon burst 

Flight equipment 
Flight equipment 
Balloon burst 

Missing sounding 
Missing sounding 
Lost signal 
Missing sounding 
Icing 
Icing 
Balloon burst 

Lost signal 
Flight equipment 
Fliqht equipment 
Missing sounding 
Balloon burst 
Balloon burst 

Missing sounding 
Balloon burst 
Flight equipment 
Balloon burst 

failure 
failure 

failure 
failure 

failure 

No soundings processed 

21/0000 Icing 
21/0300 Icing 
21/0600 Icing 
21/0900 Icing 
21/1200 Ground equipment 

lost signal 
failure; 

374 
732 
647 
159 

598 
489 

846 
127 
146 

660 
375 
128 
108 

- 
- 
271 

602 
614 
118 

115 
492 
547 

172 
186 

- 

- 

- 
178 
746 
10 1 

615 
541 
46 3 
555 

500 
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Table 7. Soundings missing or terminated in Am-SESAME V, concluded. 

Station Date/GMT Explanation 
Last 

Pressure 
Coded ( m b )  

Shamrock, TX ( 0 3 7 )  

Stroud, OK (038) 

Wichita Falls, 
TX (039) 

Longview, TX (247) 

Midland, TX (265) 

Monett, MO (349) 

Oklahoma City, 
OK (353) 

Denver, CO (469) 

21/0000 
21/0300 
21/0600 

20/1200 
21/0000 
2 1/0 300 
21/0600 
2 1/0900 

20/0000 
21/0600 

20/1800 

21/0000 
21/0600 

20/1500 
20/1800 
21/0900 

21/0000 
2 1/0 300 
21/0600 
21/0900 

2 l/OOOO 
21/1200 

Balloon burst 
Fading signal 
Missing sounding 

578 
390 - 

Flight equipment failure 134 
Instrument cut off too early 110 
Ground equipment failure 509 
Balloon burst 1 2 1  
Balloon burst 116 

Flight equipment failure 631 
Missing sounding - 
Ground equipment failure 113 

Leaking balloon 
Leaking balloon 

465 
157 

Balloon burst 
Radiosonde failure 
Lost signal 

305 
185 
229 

Balloon burst 
Balloon burst 
Balloon burst 
Balloon burst 

146 
150 
124 
108 

Icing 
Radiosonde failure 

409 
117 
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Table 8. Soundings with abnormal characteristics in AVE-SESAME V. 

Station DatelGMT Problem 

Cheyenne, OK (023) 

Seiling, OK ( 0 3 6 )  

Victoria, TX (255) 

Monett, MO ( 3 4 9 )  

20/1500 Heights 20 m high at 
500 mb, 90 m high at 
200 mb. 

500 mb. 

500 mb. 

200 mb. 

500 mb. 

20/1800 

20/2100 

201 2200 

21/0000 

Heights 20 m high at 

Heights 25 m high at 

Heights 50 m high at 

Heights 60 m high at 

21/1200 Heights 30 m low at 
500 mb, TMQ-5 
sensitivity bad. 

20/1500 

20/1200 

Heights 30 m high at 
500 mb, 60 m high 
at 200 mb. 

Temperature and heights 
not representative 
(30 m high at 500 mb) . 
Sounding taken in 
thunderstorm. 

be noted that calculations of wind velocity from soundings which contain 

inaccurate geopotential heights are subject to error (Fuelberg, 1974). All 

other soundings which contain data of high quality are presented in 

Appendix I. 
It was necessary to adjust surface pressures at some of the special 

stations, due to apparent barometer calibration differences. The corrections, 

supplied by NSSL, are listed in Table 9. 
Table 10 contains a list of soundings that experienced rather large 

variations in balloon rise rate. The identification of these soundings 

is somewhat arbitrary but based on variations in the number of pressure 

contacts per minute. 

thunderstorms. Caution should be exercised in their use. 

These soundings may have been made in or near 
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Table 9. Corrections to surface pressure supplied by NSSL and used 
in processing the AVE-SESAME V data. 

Station 

Altus, OK (021) 

correction (mb) 

+ 1.4 

Cheyenne, OK (023) + 0.7 

Gage, OK (029) - 1.8 
Hinton, OK (032) - 0.6 
KTVY, OK (033) + 1.7 

Shamrock, TX (037) + 2.5 

Wichita Falls, TX (039) + 1.7 

Table 10. Soundings in AVE-SESAME V with relatively large variations 
in balloon rise rate. 

Station Date/GMT 

Altus, OK (021) 

Childress, TX (025) 

Clinton Sherman, OK (027) 

Wichita Falls, TX (039) 

Del Rio, TX (261) 

Del Rio, TX (261) 

Nashville, TN (327) 

Little Rock, AR (340) 

Monett, MO (349) 

Amarillo, TX (363) 

21/0 300 

21/0300 

20/2100 

20/2100 

21/0900 

21/1200 

21/0600 

2 1/06 00 

20/1200 

21/0600 
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Af ter  a l l  processing w a s  completed, one sounding w a s  found t o  have 

an e r r o r  i n  the  da te .  The 0300 GMT sounding a t  Oklahoma Ci ty  ( 3 5 3 )  i s  

dated 2 1  Apr i l  1979, r a t h e r  than 2 1  May. This e r r o r  i s  a l s o  included i n  

the  d a t a  tapes .  The e r r o r  does no t  a f f e c t  t h e  v a l i d i t y  of t h e  sounding 

i n  any way. 
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APPENDIX T 
AVE-SESAME V Sounding Data 
of Unquestionable Validity 

Presented at 25-mb Intervals 
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APPENDIX I1 

AVE-SESAME V Sounding Data 
with Abnormal Characteristics 

Presented at 25-mb Intervals 
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APPROVAL 

AVE-SESAME V: 25-mb SOUNDING DATA 

By Mcta E. S i e n k i e w i c z ,  Luke P. G i l c h r i s t ,  
and Robert E. Turner  

The i n f o r m a t i o n  i n  t h i s  report h a s  been reviewed for t e c h n i c a l  
c o n t e n t .  R e v i e w  of  any i n f o r m a t i o n  concern ing  Department o f  Defense 
or  n u c l e a r  energy ac t iv i t i e s  or programs h a s  been made by t h e  MSFC 
s e c u r i t y  C l a s s i f i c a t i o n  O f f i c e r .  This report ,  i n  i ts  e n t i r e t y ,  h a s  
been de termined  t o  be u n c l a s s i f i e d .  
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